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(54) MANUFACTURING METHOD FOR TRANSPARENT LAMINATED FILM, TRANSPARENT 
LAMINATED HLM, AND ANTIREFLECTION FILM 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a manufacturing 
method for a transparent laminated film preventing the 
pulverization of a silicon oxide layer when the silicon 
oxide layer is formed on a substrate material comprising 
a plastic film by a plasma GVD method to form a uniform 

silicone oxide thin film having a stable refractive index, v.,: 
and the transparent laminated film. -^^^f^^^^^^ 
SOLUTION: When the transparent laminated film 1 is ^ 
manufactured by forming the transparent oxide thin film ^ 

3 on the substrate material 2 comprising the plastic film / .. "f 3^ j 6 

by the plasma CVD method, inert gas is introduced into 
a reaction chamber in the plasma CVD method and, if an 
average free process (X=kT/7cpd2/" 2) of gas molecules 
of the whole of gas mixed with a raw material gas is set 
to a condition of 0.7-5 cm, the uniformity of the mixed 
gas in the reaction of the raw material gas and oxygen 
gas is enhanced by the inert gas and, as a result, 
discharge voltage is stabilized and the pulverization of 
the oxide thin film can be prevented. 
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(57) [g^] 

mcU a >Jli& 7- -7 Xre G V D iSCC* 0 Jl^fig-T -S^ 

:? ./ 2 ih«c. mmumwmm 3 % 7* 

Stlfc«f:?l:^#CDM<*5>^-©¥:^e6?fe ( A = kT/ 
7C p d'V"2 ) 3!»50 . 7 c m«±5 c mOTlC^fl^fC-r 




(2) 

1 

m^^tifc:iyy^^(om^^(D^^^mnm ( a = k 

T/7CP d'r2) *SG. 7 omJJ(±5 cmetT©*^ c 

oc-c, m.itmmm^mu±i'cmifr. m.itmmm<Dmm 

4~1. 5 5 (?SSA = 5 5 Onm)\ ^fflfi 
3Ra«:3nmfe(±. 3 0 nm«T<c-rSC 10 

A, 

[ii^as ] mHiL^wm*^ 1. 55-^1 . 8 m 

fiA = 5 5 0 n m) M-:5MJ?*5 1 o-^ 2 d 0 nm-C*S 
^{ti^y 3>M. jaSr^Aii. 8 feiJi (iSSA = 550 
n m) rS>SlS5®»f#g ■ i»*JIE{Ciatgt-SS?<t'^^ 
ffi?: c ©WtclliB b c t i -r 5aWa)B7 :{ ;i> 20 

A. 

~1. 5 5 (igSA = 55 0nm) 0~2 
0 0 nm-e*>S^:«2fCtat!5-rSK{fci5^)«COjlBK« 

<i:*#ftiT-S^*^2~4CDl>-rti*> — 3KiBt6^S 30 
1-5 ©t,»f n35»— ^{CiBio-r SSBjaB7 A ^l' A„ 

[000 1 ] 40 

(D»iji:3?^4Ccfc Off 6nS]gBjaB7 a ;i/A{cM-rsi> 

AiCWrS. 
[0002] 
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[000 3] -etiicML-c, isaa, ±iB;?;j5a*»^-r 
hicmn. w^t. /^- K=i- m^K, fflSf* 
©s^c stt^wpWi^aii-r c i K J: D s^fiSEs nsa 

10 )l*3&^6^5iSWKF±7 ^ Jl/ASrffll^ ^JSWI»±7 -f 
;UA*BttfB«^3:a««lDti:teS c i K J: 15 , ^(DWM 

A©me«Jft:#fiS«. ^Bj^Mt^-fJl/AiJC. ^«*ih 
^©)fcsb(E^fc-f ^^^■^'AJi (ii^F-7"L/fcI n,0, 
-C. I T O i nmv ■& ) «©ffiBJ^^14?ia4aB U . 
S 6 K:-g-©±(cSWE§±©:te8&K:@Bj^sttli|g J: Q 
H*r¥©ffilK fiSJ/T^HR tRIA«S i 0,©WJ«=£ 
?T5fiSbfcfe©3&sWe)n«>. 
[0 0 0 4] 

20 [^ia*s«iS?iOJ:^i-rS^SI] :?'9Xr--f ■j/f ^^-f J^ 

A±(c, Mt-> y 3 >M ( -> y *M) ^«B-cjfj^-s 
y 5? y > ij's^tctb'^na. mwM<mM.^wm 

iJi^-c, aMifcMb-^y^'^M^^^-rsKK. «*4 

^'XC^-^^lfc-^tDi^Jf^M^l^-C, m-ftS^ya^W 
30 [0005] b/c363r,r. 2ts:^BJ«. ±IB©iiffl*ft?^ 
Kf b'> y 3 >|g©SS«i^b«:K*± U-C , i^-t?* 9 . 

Bj«ii-7 ^\»uA©M3gj^ffit*n(cA f3#e.na®Bja 

[0 0 0 6] 

mU^Wmr •S/cJ&©^^] :$:^Bj©S^«a7 -< Jl- 

40 1 {Cfcli'T. •^'yT^'t A «> i>y A )\^idPhUhW^iL 
^Bj&^b!^Wm=&-7'5'X-7C V DiSfci «3i^fi55-r 
SMBJttH? ^ JUA©M3&:^iSKfcl/V-Cv 7'^XvGY 

ig^3nyt;^7X^ft©^<*^^=-©^i^@«T^ (A = k 
T/h: p cl'V"2 ) 36SO . 7 c mfeU: 5 c mOT©^ 

4~1. 5 5 (?SSA - 5 5 0 nm) , ^ffl 
SRa<&3 nmfeli:, 3 0 nmOTtc-TSCi^^ilt 
lt*:«2<tb-C. *^BJ©g^«Ji7 

50 A», 1 vi^mmwrnv a )VA<Dmm:smc^ 



3 

[00 07] i«^3 t ur, mt±l>cmtfrmifi l . 5 

5~1. 8 (jeSA = 5 5 0nm) M-^II»/&n 0-2 
0 O n m-Ci^^mitUV a >Ji, ®*f*j5S 1 . 8 JW± 
(?g«A - 5 5 O n m) -C^SlSSfflJT**. W^^EtC 

sfcii*M4i L/-C, aM±4c, jftH*T«. mm 

. 4-11. 5 5 = 5 5 O nm) R-^mm 

■m 1 0~2 0 0 nm-C*Sf|5p:^2{Ci3«)«t--5^{fctHt 10. 

m(Dmicmmhfc. ^i>«»«±i;c. jriBwasr^B. 

[0 00 8 ] W*M5 ibr. MBft*ii2~4CDi,»-r 

S= §e.{C. |f^7 ib-C. ifilSlt3)<lil~6©l,=>-r 20 
:>ccigtg-r ill t fcW-fili?Sf*ji< y X X 

[ o 0 0 9 ] ±s&D^^icj: Kimibti^mmmmy 
Tmtmimmm^'^r^X'^c v d;^{c j: ji^^-rsi^ 

eft?T« ( A = kT/7Cp d'V"2) *i0. 7 cmJKi 

5 c mfeiT©^mc-rtl«. :T^rgtt*';X*5M^>yX<i:K 30 
i©JSJ;&»{C*st:f SS-^:?/X©i^I— 'tt*InI±§-&, 

[0010 ]...^--:^:a''V^i 

B^-r-So H 1 tt, *^BjOMBja)l:7 ^ l -r-afeS— 

»W2±{C, ®«f**n. 4-1. 5 5 («g:gA = 5 5 

0 n m) . ^ffifiS R a 3 ti mW±, 3 0 n mJIMTt? 

a5Sjigi&gs{t^^ii3^^itfc*>©r*a. K.<m.\t 
wm mt.mm^mxib ?>, u fcs 2 it^mm<Dmm 

^77 ^ ;l'A*>P,Ja:5a^^2±(C. JSSr¥*s i . 55- 
li 8 (^SA=5 5 0nm) fioMW^n 0-2 0 0 
nmt'*5Kfb5^y3>B4, JB«T**il. 8«± (jg 50 
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SA-5 5 0nm) -C«)S«)lfft*J15 . @*f^*S 1 . 
4-1 . 5 5 = 5 5 0 n m) < affifflS R a*s 

3:nmli(i; 3 0 nm&rFV^^mt!mm3'S:C<Dm 
(icmmLtci><D-C$}^^ ±iHCD®E'fb^"J=i>M4{3:4JJS 
«f*Jl-C4)S. Ml-C», S1vt2±fc, ^{bi^«lil3® 

±(c:. ^^[:s^>;=i»i4, ^mmmmb. mimms^s 

[ 0 01 1] JiiB©ffi®Kf*Jl> iffflW^^. BBW* 

^ffiujit?* 9 , 1 . 5 5 n m^m(omm^=&^ 

'tfcvmrnrmsmmmtiim^m-c. i. 8«± 

ii©i*'ra©B*f^*#-rs*>©f , 1. 5 5«±i. 8 

^»^T 5 5 0 nm(OmM^-CWm Ufci><D-C$}^, t. 

K-. mmmmmb. miH^tiii . 4-1. 55 ciggA 

= 5 5 0 nm) 1 0-2 0 0 n ni-C&S^'fb 

[0 0 1 2 ] S4». 2(s:||BJ©aiBaB7 ;l/A 1 -c* 

S{fe©^M$ftl?&^L> y'=7X7--t V i>y }VAlfif^ts: 
S»*t2i{c. i*fffli(f*JB5, ®{b!gj«li3. WSSf^ 
)■ 5 , ©•{fc^M3 %«)g U/c 4>©-C. i»®tf*/i 5 <b 
M-fbtlSWIi 3 ©^fu* 2 Hi^ D il LT^rS L-fcfe ©T-& 

s= ti(oi^-^. Wti2±(,c, mm^^mb, m^mnm 
3 . iasjf^ji 5 . Mitmnm 3 ©4»j&i6^c-ssBja 

[ 0 0 1 3 ] H 5 \ti^wn<mmmmy -t jva 1 r-s*^ 

att 2 ±{c . r- K 3 - h g 7 . w®«f 5 , i^biisj 

1 ae »*^0j©3iB^aB7 ^ ji/A 1 -c^^fa 

«2 i:(c. J ^b5^ y :3 >M4 . ^®»t*M 5 . ^fb!^?f 

MS . i»?fg8 *jir^jg)sufc^>©-c. aM2±{c, M 

^fci^ >; =3 >g 4 . -mmm^m 5 . bi^sjs 3 * 6 & s 

SI* 6 i 8 ^m^Xmatc ©-cab 5 . 
[ 0 0 1 4 ] ^-r. ^ISW©MBJ«B7 A )\^K^mmt 

(»*f) 2^^BJ©3lBja)l-7^;VA©aM2B. T^^X 
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-f;I/A. Ai<UX-f-;V'ir ^;i/A, if h y 

jvA^mmi^s mmmcmti: 0Mcm^^ri. 

--18 8 ^.m&o)^(oi)^t^Mcm^^hti^o 
[0015] imitmwm) :^mm<DmmmMy -in^j^ 

y'^:^y^'i v^y ^ ;V a;?^^ 6 ife ^»W±Oc. X 
A = 5 5 0 nm) . *®ffl3Ra:^^3 nmja±s 3 0 rv 

t^^i^. 2P^'^>. ^^^"^^ ^Jl'tyi^U^'^ly (H 
MDSO), 7"f^^^;Vt;'i^D+1?'> (TMDS 
O) . j>(^Jl^bV^ h^z^i^'y> (MTMOS) . 

vit'^^^^iy'^^^ms my ^^it^-^mwm^mif^ct 

^1.4- 1 . 5 5 <b ^^ ^ J: ^ &Jii«)S^: -r s ctmjz 
[00 1 6 y^mmvmm-t^mimwm^t: inrom 

^ts^ y =2 >B». -^-tDaSf^* 1 : 4 ~ 1 i • 5 5 tT^ 

ttmmm^Bx^&K\ : y'y x-^cv Dmcjz^mn^ 
mmm^< . WfSrc^^h-c^^^ ^{ti>y 

S i O xtr*^>£i^i?t^i^< > ^^^w 
-rS^tS^ y >g ( S i O X C y ) "C* o t: ^>m>o 
CCDJ: 5 K^ti-^ y c3>jite:j^^4^*3 -Mrs c: a cc 

[0 0 1 7 1 ^^ttlWIilOKJ?^^ lO-lOOOnmH 
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[00 1 8 ] (M'fb^'y *:^0aC)»J«M:^ 
;PAtt. S«±ic4i|Bfif#ll<l: LT. ®^ti^ y >li4 

l.Oa. SiN. SiON-^. ZrOa. SiO^. Zn 

stich^o^i:?^^^ »bvyrl>Jl&^i^:^•ru^)-® 

X$>:hiimi>f^ < ffi^COm^cC o/cg^liJl Ur:^*<i: u 

20 Ji*f*«:iv 5-^1. sa&si^&B^i-r-s 

[0019] mfb^ y =^>HO}i0^t!O7Sfr*. r^^XvC 

^"T c ^{b>^ y ^ >Ji<D]SiP» 10-10 

0 0 nrnglg-C^b?). 1 0-'2 0 Onm©S5ffl3&W*L/ 

c|3®tf^)l<Z)K'fb-> y Sffi^^5&^ 1 . 5 5-- 

1. 8 (JffifiA = 5 5 Onm) 0'-2 0 0 

[0 02 0] (]g®jf*ii) :^mmwmmy^ a 

-C&S. «W±Cc^lr:f ^jiHBaMM (SWi»±lli) 
40 i^5c;fis&2><&S»v J^5cRg^T2> fe©'t?»J& 1^:6^; fill 

8 O^yji ( A = 55 0 nmy X^^Wmx&tlktW^Wi 

mm. mit^^y^ i to (-<>s>^A/xxK^b 

W m. YzOsM. I n^OMs S i,N4®v SnO^; 
50 m. ZrO.Ji. HfOzB. SbaOaHj Ta.OsH. 
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r t ; i*jl*f*)l<D]lii¥« 5 - 3 0 0 n mfiiKT^S) 0 . : 
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[0 02 2 ] {^^- V^-VM) F:::!- hM7J3:. 
J I S K5 4 0 O-Cm-riSftWK^il'C THJ «±CD 

[ 0 0 2 3 ] «i*W^c&^, MWbMWfllSD^/X&^mSfl 

^Vl^fttti. XJte+^'ltMi. ^•U'J^Ui^fX rJU4^>;;F« 

<D ( >f ) T ^ u u h {^yr. T^yu-h<ty^T 
^yV'-hi^ (y^) r^y u-b<^:ie«-rSo ) ^ 

v-.-pa^tf h y^^p-Ji/:/n-/N*> h y (p^^) 

y l^-^ h. '^^^^^Vi^:^-;^ (^^) Ti5^ y h 

y :7'n y n ^) r^? y u - h . t>x 
^-Pv^^y r3-;i/s;^ (^if) r^vu-hs ^>i?xy 
xu h-;v>y (j^^y Ti^vu-hs 5;^--^>^xyx 
y h->^i/^=^if i^) T^y i^-b. 1, 6-~--v^*y* 
(^d?) TiJ^yu-h, 4'>3^-^>^;bij/y 

rn-":/5^;PT5>. hyx^jri/TS:^. hy-n-:/ 

[0 02 5 ] ±ificDmii]5few^wfcMwc^*, -m^ 

RmS i (OR' ) nXasnSSlSttW^^^m^i^ 

R' 0C5TiL'^;USJ&^ 50 
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'^^x h^V$^'^>. h^- i s o - >'*Pjj<^^^'^'^ 

- t e r t h + "f F-^-^^^x F+^$^ 

'^r^v 7^:F'5'*^>^~ i s o-V'M^'^t^ty'yl^^ 

':f\'^U%'^>y T h s e c h^^txiy-^ 

F '7-^>^- t e r t -:/K+s^fy^>, 
h y:X h+->->5>. y xF4^i^e>5>. 

^l/MJ i/P3j<4^$^$^^ y ^Jl/ h y h 

[ 0 0 2 6] F r3^ FgCDIiip^^, a 

« 1 3 0 /z mCDiSffli? * D . ^OJl^^*^^^. S^fD 

§ n ^ ^5 CDrC^^?^ t ^ „ F n Jlcr)i?«^:;05»*r -5 : 

[ 0 0 2 7 ] (liSf^ll) :2^^?gcr)®B^a]l:7 ^;l.AfC 
5^. 

>r ^ ;^ ;V (DluM^cigg L /cSWI»±::? ^ ;l/ A C 

[0 0 2 8 ] immmy^y\y2^<DmMi^m 

n/fc:^:?^^i*CDM#^^Q^*&a«TJS { A = k T/tc 
p d^/"2 ) ;0^O . 7 cin«±5 c m«T<7:'^ff icr. 

1. \4'-l. 5 5 (}ggA = 5 5 0nm) . ^ffiSR 
a % 3 n m«±. 3 0 n mOTCC Sit So ±mifCm&t 
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•5M#^¥©¥i^attT« ( A = k T/7C p d' V~2 ) 
[ 0 0 2 9] c(Dm^M9My -f ;UA©Sjt:&St?*€>— 

[ 0 0 3 0 ] ;}i:(C. «i|vf##Uibg|51 OJ:0^#tHS 
1 6 iSJSra FvA 1 8 {£:*tff#^ JiSKffl 

6tlTlK. con*. JS)«fflF9Ar8«, Sffia^F 

0";P*3nI«g-C&l3, c:©B#, M'iS^^2 ©^BSffii 

2©^ffififfi. •r&*3^:?''7XvcvD©js)Ssa*ffi 
c V D {c J: fj m.{tmmm 3 2 ±{c^-r 

■^©^Sff*, ^©^©fiSSgffl F^A 1 8©^B?att 
V D©SKMSmi. - 1 0~ 1 5 0 "C©3SHrt 

©ja^{c*ji®-r s c t tmi^ l • 

[0 0 3 1 ] ^ffil 9 tfi!?^F7Al 8 t©M{Ctt. 
m 2 0 K j; 0 R F mffid^EnJJlI S tl^.. C © i tV nM 

Sffil 9iJ3tl»fl9K^Al 8©^KRFMII^EPlJP-rS 

c i k: J: t) , c (omMmfomsiK. xv 2 1 ^as^^f 
So ^br. c©:^vX-v2 1 tf-c^ffci^SIM©^-^* 

n/ct^-rJEESU. ir^«-fb^igJ^©J!^*S|jS«MF^ 

A 1 8 {c4it#i.»fciag^#2 ±teii*u-ci i?{b#« 

M3*sj#jiS53n-5.^©f^> ^-(fctiw^s tmrnf-mm 

[0032] mmmW (c:fv7.^ A v ^-y ^ JUAKM) 

riv;5?c«{), :?:?Sl43!/Xd5J^4:*^X i^:f/X i ©StS 
K*iWSffl^;tfX©i^--tt*I^!l±3-&i JS*iL/r)S&ll 
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d3t?#So *^-0-e©I^K5±. 7^>*J|-:*/X, lg«:?/Xv-f ffi 

tt3f/x©p#:«/xtc^oH^ s^j^^PSI-rs^ur, M ' 
Ji^rtO^'X^©^^::^^©^*^!^?® ( A = kT 
/tt p d'-r2 ) ^0. 7 c mJj(±5 c mJJ(T©ISH{c 
jR&SCit?. »M±K. ®Jlf*A^l. 4— 1. 5 5 
(iSSA = 5 5 0 nm) . «®tlSR a3&J3 nm£(±, 

[0 03 3] ±fa©<fc^K. rf^X-^ZWcavim^ij 
10 Ximm:</Xt*i, :^^g14:«;;^©#aT-e{t#^S]cEb-C 

jfj. *-;b^-r?.Ci^"j:< . K{fc^»J»3©3if$^*^*nJflg 
-c*-&, 3e.{G, ±ia©:7'-7XvCVDS{Cisl/>-r»v 
#if4^x?^S • StS^. l!Mg^#2 ©^^ xe 
- F©=i > F Xi-MZ^ D > }l^fiS;3tlS^{t4?5W)13 © 

*4*gH-r S c i i^c < . 0fa©5fe^tt©Hi*f#S c: i 
20 )&s-e«^5. :*:^BJ«:rat^F.nS7-9XvCVD^S9 i 

bt:{3:. Me^'tt:©?afiW»*^Wflg'& fe©r *nsf!tt«c 
P^S ti 5 *>©-c& < > ^WW^W.^ '^'y X^4^5s; 

[0 034] wmwmimms.. 'm.wmm-cw^t: 
m»^x3aacFffit4:*/x^>«Atns. rLcmm^n 

X«. «»jE7XiSFi5UrMfc!^SJi=£*R!6-r5fcJi6© 
iS)5£;*fxib-c©®SiJ^fI-:>-rt,=«a. 36(2:. -^^m&i^ 
X »M*4:^x <!: »;^/x i ©KfSfcij S Jg-^Jt/ :^ ©^ 

®i«)l©»l-^{fc^Kritt-S, ®*^fXiJlif4*/X©-it 
att (^i/X/MW:«/X) 0. 5~1 otr*sc 
<!:*sM*L/l»o ^3!/X©J:fc^*J£:©«SHJ:?)/J>Sl-» 

tfc®«M/X©«IM:J:fc;j&S:^#l»i. ®{btlliJ»©«-f- 
jjs^l^^j-r < ft St&Stc^A-r s:R^iStt*^:=^ i t- 
-c«> "-^U-fA. T;i/rf>^©**x*3W?> 
n< Mb!B5^1i©i^^:^Xi©ffi14©SSt,='fe©t?*S, 
::}N?§tt*fxiM^55fx©SISJ:b (:7ffi14;^fX/ffi«;t/ 
40 X) 0. 05~0. 7gST-*SCi*saSUl'^o 
>Rgtt;?/X©l:fc^*3C©|5H<fc>54>3l-^is ^tt*'X 

cc ss#55/x©i&-i4^r6]±3-a'. as:iim*^^3 
MbWI«©Sfc^4^=^^b*E^r±-rs^tl5E»^^+^<!:& 
S= ::Rgtt*'X©r»J;b/&5AS-t^i« *B>[*Wfcm 
**fX?|ye35S{£Tb, jli^:*fXi^:i!/Xt©lgj£tt3&5 

[003 5] S)S^F*3©!(faftEE;^»v 1 T o r r fe{T 

fcm{bi^j»i«©i^e«j?S)e©<£'T i ^ fsmm. d s *!« 

so 6t?*So^fc; M**:«fX©^Ett. 10-*Td r r« 



u 



> I- D-JU3&5pItg^c(Ot?, 7'^ XvC V D ^CC^{»« 

SRtt. - 1 0-150 "CcDfilK T?tf ^ c tmfi b 
t^. CCPSOJ&i- 1 0"CJ:fpffi<^cS<!:. J^^Stl-S®! 

- 1 ^'C-iPhv'=y7^'r ■ivi'V ;L-ACDT g OTOMft 
[0 03 6 ] ±iSS 7 {C^-rt?iif fimS Ate?* 20 

n(cRBSSti-5fe©-C)&:< > 7'7XvCVDK:j:5j!i3&s 

HMD so (MI4yyx) 
'N'J'?A:tfXi3igm 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by connputer. So the translation may not reflect the 
original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1]ln a manufacturing method of a transparent laminated film which forms a 
transparent oxide film with plasma CVD method on a substrate which consists of a plastic 

film, A mean free path (lambda=kT/pipd^root2) of a gas molecule of the whole gas which 
introduced inactive gas into a reaction chamber in plasma CVD method, and was mixed 
with material gas on conditions of 0.7 cm or more 5 cm or less. A manufacturing method of 
a transparent laminated film providing an oxide film on a substrate and 1.4-1.55 
(wavelength of lambda= 550 nm), and surface roughness Ra being a refractive index of an 
oxide film not less than 3 nm and 30 nm or less. 

[Claim 2]A transparent laminated film characterized by providing a transparent oxide film on 
a plastic film base with a manufacturing method of a written transparent laminated film at 

claim 1. 

[Claim 3]A transparent laminated film in which a refractive index is characterized by 
laminating a silicon oxide layer which is 10-200 nm, a high refractive index layer whose 
refractive index is 1.8 (wavelength of lambda= 550 nm) or more, and an oxide film indicated 
at claim 2 at this order by 1 .55-1 .8 (wavelength of lambda= 550 nm), and thickness on a 
substrate. 

[Claim 4]. On a substrate, a high refractive index layer and a refractive index laminated in 
order of an oxide film which 1 .4-1 .55 (wavelength of lambda= 550 nm), and thickness 
indicate to claim 2 which is 10-200 nm. Or a transparent laminated film laminating the 
above-mentioned high refractive index layer, an oxide film, a high refractive index layer, and 
an oxide film on a substrate at this order. 

[Claim 5]A transparent laminated film indicated to any one of the claims 2-4, wherein a hard 
court layer is formed between a substrate, and a layer provided on this substrate, i.e., an 
antireflection film. 

[Claim 6]A transparent laminated film indicated to any one of the claims 1-5, wherein a 
stain-proofing barrier is formed in the outermost surface of an antireflection film of said 
transparent laminated film. 
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[Claim 7]A transparent laminated film indicated to any one of the claims 1-6, wherein said 
substrate is one axis, a biaxially oriented polyester film, or a triacetyl cellulose film. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This docunnent has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Inventionjin this invention, it is related with the transparent laminated film 
obtained by the manufacturing method and manufacturing method of the transparent 
laminated film which forms a silicon oxide layer with plasma CVD method on the substrate 
which consists of a plastic film. 

Therefore, it is related with the acid-resisting film which provided the antireflection film 
especially on the substrate. 

[0002] 

[Description of the Prior ArtJTransparent substrates, such as glass and a plastic, are used 
for the various displays used for computers, such as a liquid crystal display, a plasma 
display, and CRT, a word processor, television, the plotting board, etc., display bodies, 
such as a meter, and a reflector glass, goggles, and a windowpane. And in order to let 
those transparent substrates pass and to read a character, a figure, and other information, 
when light reflects on the surface of a transparent substrate, there is a fault of becoming 
difficult to read those information. 

[0003]ln order to solve the above-mentioned fault to it now, a substrate and a hard court 
layer, Preventing reflection of light is performed using the acid-resisting film which 
comprises the layered product formed by laminating mutually several thin layers from which 
a refractive index differs by sticking this acid-resisting film on said transparent substrate 
face. The typical composition of the acid-resisting film is indium oxide tin (it is In O^ which 

doped tin, and) on a transparent substrate film because of **********_ a transparent 
conductive thin film, such as being referred to as ITO, is laminated, and what formed further 
the low-refractive-index thin film whose refractive index is lower than a transparent 
conductive thin film, for example, the thin film of SiO^, on it for acid resisting is mentioned. 

[0004] 
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[Problem(s) to be Solved by the invention]On a plastic film, if it compares with sputtering 
process etc. by forming with plasma CVD method when forming a silicon oxide layer (silica 
layer) with a thin film, the speed of film formation can be improved now by leaps and 
bounds, and productivity will have increased. However, in the above-mentioned plasma 
CVD method, in a reaction chamber, when forming a silicon oxide layer on a substrate, 
material gas (silicon compound) and oxygen join together, and a silicon oxide thin film 
atomizes, therefore a uniform thin film is not obtained, and there is a problem that a 
refractive index is not stabilized, either. 

[0005]Therefore, when forming a silicon oxide layer with plasma CVD method on the 
substrate which consists of a plastic film that this invention should solve above-mentioned 
SUBJECT, atomization of a silicon oxide layer is prevented, It is uniform and aims at 
providing the manufacturing method of the transparent laminated film which can form the 
silicon oxide thin film which has the stable refractive index, and the transparent laminated 
film obtained by that cause. 
[0006] 

[Means for Solving the Problem]ln order that a manufacturing method of a transparent 
laminated film of this invention may solve above-mentioned SUBJECT, In a manufacturing 
method of a transparent laminated film which forms a transparent oxide film with plasma 
CVD method in claim 1 on a substrate which consists of a plastic film, A mean free path 

(lambda=kT/pipd root2) of a gas molecule of the whole gas which introduced inactive gas 
into a reaction chamber in plasma CVD method, and was mixed with material gas on 
conditions of 0.7 cm or more 5 cm or less. An oxide film shall be provided on a substrate 
and 1.4-1.55 (wavelength of lambda= 550 nm), and surface roughness Ra shall be a 
refractive index of an oxide film not less than 3 nm and 30 nm or less. A transparent 
laminated film of this invention provided a transparent oxide film on a plastic film base with 
a manufacturing method of a written transparent laminated film as claim 2 at claim 1 . 
[0007]As claim 3, a refractive index laminated on a substrate an oxide film which 1.55-1.8 
(wavelength of lambda= 550 nm), and thickness indicate to a silicon oxide layer which is 
10-200 nm, a high refractive index layer whose refractive index is 1.8 (wavelength of 
lambda= 550 nm) or more, and claim 2 in this order. . As claim 4, a high refractive index 
layer and a refractive index laminated on a substrate in order of an oxide film which 1 .4- 
1.55 (wavelength of lambda= 550 nm), and thickness indicate to claim 2 which is 10-200 
nm. Or on a substrate, the above-mentioned high refractive index layer, an oxide film, a 
high refractive index layer, and an oxide film were laminated at this order. 
[0008]As claim 5, a hard court layer is formed between a substrate indicated to any one of 
said the claims 2-4, and a layer provided on this substrate, i.e., an antireflection film. A 
stain-proofing barrier is formed in the outermost surface of an antireflection film of a 
transparent laminated film indicated to any one of said the claims 1-5 as claim 6. It is 
characterized by a substrate which even either of said claims 1-6 indicates being one axis, 
a biaxially oriented polyester film, or a triacetyl cellulose film as claim 7. 
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[0009]A transparent laminated film obtained by the above-mentioned manufacturing 
method, When forming a transparent oxide film with plasma CVD method on a substrate 

which consists of a plastic film, If a mean free path (Iambda=kT/pipd^root2) of a gas 
molecule of the whole gas which introduced inactive gas into a reaction chamber in plasma 
CVD method, and was mixed with material gas uses conditions of 0.7 cm or more 5 cm or 
less, Inactive gas raises the homogeneity of mixed gas in a reaction of material gas and 
oxygen gas, discharge voltage is stabilized as a result, and atomization of an oxide film can 
be prevented. By this, it is uniform, an oxide film which has the stable low refractive index 
can be formed on a substrate, it can be made to be able to laminate with a high refractive 
index layer, and quality stabilized in a transparent laminated film provided with an acid- 
resisting function which fully reduced outdoor daylight reflection, i.e., an acid-resisting film, 
can be maintained and manufactured. 
[0010] 

[Embodiment of the Invention] Hereafter, this invention is explained in detail. Drawing 1 
shows one embodiment which is the transparent laminated film 1 of this invention, and a 
refractive index forms the transparent oxide film 3 1 .4-1 .55 (wavelength of lambda= 550 
nm), and whose surface roughness Ra are not less than 3 nm and 30 nm or less on the 
substrate 2 which consists of a plastic film. This oxide film 3 is a low refractive index layer. 
Drawing 2 shows other embodiments which are the transparent laminated films 1 of this 
invention, On the substrate 2 which consists of a plastic film, In the silicon oxide layer 4 
1.55-1.8 (wavelength of lambda= 550 nm), and whose thickness a refractive index is 10- 
200 nm, the high refractive index layer 5 whose refractive index is 1.8 (wavelength of 
lambda= 550 nm) or more, and a refractive index, 1.4-1.55 (wavelength of lambda= 550 
nm), and surface roughness Ra Not less than 3 nm, The oxide film 3 which is 30 nm or less 
is laminated in this order. The above-mentioned silicon oxide layer 4 is a medium refractive 
index layer. At drawing 1 , although the transparent cascade screen 6 of only the oxide film 
3 is formed on the substrate 2, by drawing 2 , the transparent cascade screen 6 which 
consists of the silicon oxide layer 4, the high refractive index layer 5, and the oxide film 3 is 
formed on the substrate 2. 

[0011]ln the thin film which constitutes a transparent laminated film, the above-mentioned 
low refractive index layer, a medium refractive index layer, and a high refractive index layer 
are distinguished from the difference at the time of comparing the refractive index relatively, 
and are named. In this invention, a low refractive index layer is a layer with a comparatively 
low refractive index, and has a refractive index below 1,55 nm. A comparison target is a 
high layer and a high refractive index layer has a refractive index of 1 .8 or more. A medium 
refractive index layer has a middle refractive index of a low refractive index layer and a high 
refractive index layer, and has or more 1.55 less than 1.8 refractive index. However, all the 
refractive indicees of this invention are measured by 550-nm wavelength light. Drawing 3 
shows other embodiments which are the transparent laminated films 1 of this invention, The 
high refractive index layer 5 and a refractive index are what 1.4-1 .55 (wavelength of 
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lambda= 550 nm), and thickness laminated on the substrate 2 which consists of a plastic 
film in order of the oxide film 3 which is 10-200 nm, On the substrate 2, the transparent 
cascade screen (antireflection film) 6 which consists of the high refractive index layer 5 and 
the oxide film 3 is formed. 

[0012] Drawing 4 shows other embodiments which are the transparent laminated films 1 of 
this invention, on the substrate 2 which consists of a plastic film, it is what laminated the 
high refractive index layer 5, the oxide film 3, the high refractive index layer 5, and the oxide 
film 3, and repeats the unit of the high refractive index layer 5 and the oxide film 3 twice, 
and forms it. In this case, the transparent cascade screen (antireflection film) 6 which 
consists of the high refractive index layer 5, the oxide film 3, the high refractive index layer 
5, and four layers of the oxide film 3 is formed on the substrate 2. 

[001 3] Drawing 5 is the composition which formed the hard court layer 7, the high refractive 
index layer 5, and the oxide film 3 one by one on the substrate 2 which shows other 
embodiments which are the transparent laminated films 1 of this invention, and consists of 
a plastic film, In other words, it is the transparent laminated film 1 which formed the 
antireflection film 6 which consists of the high refractive index layer 5 and the oxide film 3 
via the hard court layer 7 on the substrate 2. Drawing 6 is what formed the silicon oxide 
layer 4, the high refractive index layer 5, the oxide film 3, and the stain-proofing barrier 8 
one by one on the substrate 2 which shows other embodiments which are the transparent 
laminated films 1 of this invention, and consists of a plastic film, On the substrate 2, the 
silicon oxide layer 4, the high refractive index layer 5, and the antireflection film 6 and the 
stain-proofing barrier 8 that consist of the oxide film 3 are provided one by one. 
[0014]First, each class which constitutes the transparent laminated film of this invention is 
explained. 

(Substrate) Although a plastic film is used and transparency is required for the substrate 2 
of the transparent laminated film of this invention. For example, a triacetyl cellulose film, a 
diacetyl cellulose film, An acetate-butylate cellulose film, a polyether sulphone film, A poly 
acrylic film, a polyurethane system film, polyester film, A polycarbonate film, a polysulfone 
film, a polyether film, a trimethyl pentene film, a polyether ketone film, an acrylonitrile film, a 
methacrylonitrile film, etc. are mentioned. A water-white film can use it more preferably. 
Especially, one axis or a biaxially oriented polyester film is excellent in transparency and 
heat resistance, and is used suitably, and triacetyl cellulose is also suitably used at a point 
without optical anisotropy. As for the thickness of a plastic film, a thing (6 micrometers - 
about 188 micrometers) is usually used suitably. 

[0015](Oxide film) The transparent laminated film of this invention. Having formed the 
transparent oxide film 3 with plasma CVD method on the substrate which consists of a 
plastic film, that refractive index is [ 1 .4-1 .55 (wavelength of lambda= 550 nm), and surface 
roughness Ra of this oxide film ] not less than 3 nm and 30 nm or less. Therefore, this oxide 
film is a low refractive index layer, and material gas (silicon compound) and oxygen join 
together in the case of the film formation by plasma CVD method, and it controls and forms 
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the point which an oxide film tends to atomize. As material gas for forming silica membrane 
in this invention, Silang, a disilane, hexamethyl disiloxane (HMDSO), tetramethyl disiloxane 
(TMDSO), Methyl trimetoxysilane (MTMOS), methylsilane, dimethylsilane, It is possible to 
use Si system compounds, such as trimethylsilane, diethylsilane, a propylsilane, 
phenylsilane, a tetramethoxy silane, octamethylcyclotetrasiloxane, and a tetraethoxysilane. 
Although the formation method of an oxide film is mentioned later, what can be used as an 
oxide film can mention a silicon oxide layer, a magnesium fluoride layer, an acid silicon 
fluoride layer, etc. The oxide film can also use the cascade screen concerned as an oxide 
film by considering it as lamination which comes out further and a certain necessity does 
not necessarily have, either, and laminates several different layers and is set to 1.4-1.55 in 
a refractive index as a whole. 

[0016]As for the oxide film used by this invention, it is preferred to use a silicon oxide layer 
for the following reasons. It is because it is comparatively easy, and the productivity of a 
silicon oxide layer setting the refractive index to 1 .4-1 .55 is good and it can form the thin 
film which was excellent in moisture resistance and heat resistance and whose refractive 
index was stable also on the conditions by plasma CVD method. The presentation of a 
silicon oxide layer does not need to be SiOx simply, and may be a silicon oxide layer 
(SiOxCy) containing carbon. Thus, it is because it can perform still more easily adjusting a 
refractive index to the range of desired by making a silicon oxide layer contain carbon. 
[0017]The thickness of an oxide film is about 10-1000 nm, and its range of 10-200 nm is 
preferred. If make it laminate with the layer which differs in a refractive index when there is 
too little the thickness, it becomes impossible to demonstrate the acid-resisting effect and 
there is too much thickness, substrate modification and layer peeling may be generated 
with the pressure of a layer, and it is not desirable. Usually, when using the transparent 
laminated film of this invention as an acid-resisting film, it is desirable to make the above- 
mentioned oxide film into the top layer, and to have a different layer from the refractive 
index of the oxide film and composition made to laminate. 

[0018](Silicon oxide layer) On a substrate, as a medium refractive index layer, the silicon 
oxide layer 4 can be used for the transparent laminated film of this invention, and it can 
form an antireflection film combining a high refractive index layer and a low refractive index 
layer. However, laminating on a substrate in order of this silicon oxide layer, a high 
refractive index layer, and a low refractive index layer can prevent reflection of light 
efficiently, and it is preferred. As this silicon oxide layer, a silicon oxide layer with few 
impurities, a carbon content silicon oxide layer, aluminum^O^, SIN and SiON, the thing that 

distributed the particles of ZrO^, SiO^, and ZnO^ to the silicon oxide layer, etc. can be 

mentioned. The silicon oxide layer can also make the cascade screen concerned into a 
silicon oxide layer by considering it as lamination which comes out further and a certain 
necessity does not necessarily have, either, and laminates several different layers and is 
set to 1 .5-1 .8 in a refractive index as a whole. 
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[0019]The formation method of a silicon oxide layer can be formed by plasma CVD method, 
vacuum deposition, or sputtering process, the thickness of a silicon oxide layer is about 10- 
1000 nm, and its range of 10-200 nm is preferred. If make it laminate with the layer which 
differs in a refractive index when there is too little the thickness, it becomes impossible for 
the acid-resisting effect to almost expect and there is too much thickness, substrate 
modification and layer peeling may be generated with the pressure of a layer, and it is not 
desirable. As for the silicon oxide layer of the medium refractive index layer used by this 
invention, it is preferred that a refractive index is [ 1.55-1.8 (wavelength of lambda= 550 
nm), and thickness ] 10-200 nm. 

[0020](High refractive index layer) In the transparent laminated film of this invention. The 
high refractive index layer 5 can be used as a component of a transparent cascade screen 
(antireflection film) established on a substrate, and reflection of light can be efficiently 
prevented by the difference in each refractive index by using together with the oxide film 
which is the low refractive index layer mentioned above. As for a low refractive index layer 
and a high refractive index layer, although the position in particular occupied in the 
transparent cascade screen of this high refractive index layer is not limited, it is preferred to 
be able to prevent reflection of light more efficient [ it / to be mutually in contact ], and to 
provide under a low refractive index layer. 

[0021 ]As a thin film which can be used as a high refractive index layer, it has transparency 
in a light region, and the refractive index will not be limited, especially if it is a thin film which 
is 1.80 (lambda= 550 nm) or more. As this high refractive index layer, specifically Titanium 
oxide, an ITO (indium / tin oxidation thing) layer, A YgO^ layer, an In^Og layer, an Si^N^ 

layer, It is preferred to use the ITO layer which can mention a SnO^ layer, a ZrO^ layer, a 

HfO^ layer, a Sb^O^ layer, a Ta^O^ layer, a ZnO layer, a WO^ layer, etc., and shows 

titanium oxide or high resistance also especially in this. The formation method of a high 
refractive index layer can be formed by plasma CVD method, vacuum deposition, or 
sputtering process, the thickness of a high refractive index layer is about 5-300 nm, and its 
range of 10-150 nm is preferred. If make it laminate with the layer which differs in a 
refractive index when there is too little the thickness, it becomes impossible for the acid- 
resisting effect to almost expect and there is too much thickness, substrate modification and 
layer peeling may be generated with the pressure of a layer, and it is not desirable. 
[0022](Hard court layer) The hard court layer 7 is formed for the purpose of giving intensity 
to the transparent laminated film of this invention. The material for forming a hard court 
layer is a material transparent in a light region like a plastic film base. What can give 
intensity is required for a transparent laminated film, and it is preferred that the hardness 
more than "H" is shown as the intensity by the pencil hardness test shown by JIS K5400. 
[0023]Using heat-hardened type resin and/or ionizing radiation curing type resin desirable 
still more specifically specifically, a thing with the functional group of an acrylate system - 
for example, - comparatively - polyester of low molecular weight Polyether, acrylic resin, 
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an epoxy resin, polyurethane, an alkyd resin, Spiro acetal resin, polybutadlene, polythiol 
polyene system resin, The ethyl (meta) acrylate which is oligonner, such as acrylate (meta) 
(acrylate and methacrylate are hereafter indicated to be acrylate (meta).) of multifunctional 
compounds, such as polyhydric alcohol, or a prepolymer, and a reactant diluent, Ethylhexyl 
(meta) acrylate, styrene, vinyltoluene, Monofunctional monomers, such as N-vinyl 
pyrrolidone, and polyfunctional monomer, For example, TORIMECHI roll pro pantry (meta) 
acrylate, hexanediol (meta) acrylate. Tori propyleneglycol di(meth) acrylate, diethylene 
GURIKORUJI (meta) acrylate, penta ERIS RITORUTORI (meta) acrylate, dipentaerythritol 
hexa (meta) acrylate, 1 ,6-hexanediol di(metha)acrylate, What contains neopentyl glycol di 
(metha)acrylate etc. comparatively so much is used. 

[0024]When using the above-mentioned ionizing radiation curing type resin as ultraviolet 
curing type resin, In these, as a photopolymerization initiator, for example Acetophenones 
and benzophenones. It is preferred MIHIRA benzoyl benzoate, alpha-amylomaize Qeshm 
ester, thioxan tons, and to mix and use n-butylamine, triethylamine, tri-n-butyl phosphine, 
etc. as a photosensitizer. 

[0025]The reactive organosilicon compound (R in a formula and R' express the alkyi group 
of the carbon numbers 1-10, and it is m+n=4, and m and n are integers, respectively.) 
expressed with general formula RmSi(OR') n can also be included in the above-mentioned 
ionizing radiation curing type resin. As such a silicon compound, for example A 
tetramethoxy silane, A tetraethoxysilane, tetra-iso-propoxysilane, tetra-n-propoxysilane, 
Tetra-n~butoxysilane, tetra-sec-butoxysilane, tetra-tert-butoxysilane, A tetra pentaethoxy 
silane, tetrapenta- iso-propoxysilane, Tetrapenta- n-propoxysilane, tetrapenta- n~ 
butoxysilane, Tetrapenta- sec-butoxysilane, tetrapenta- tert-butoxysilane, Methyl 
trimetoxysilane, methyl triethoxysilane, a methyl tripropoxy silane, MECHIRUTORI 
butoxysilane, dimethyldimethoxysilane, dimethyl diethoxysilane, a dimethylethoxy silane, 
dimethyl methoxysilane, dimethyl propoxysilane, dimethyl butoxysilane, methyl 
dimethoxysilane, and methyldiethoxysilane - it passes and KISHIRU trimethoxysilane etc. 
are mentioned. 

[0026]The range of the thickness of the above hard court layers is usually 1-30 
micrometers, and the formation method can use the usual coating method, and is not 
limited in particular. When it becomes impossible to maintain the hardness of each class 
which will be formed on it if the thickness of a hard court layer is too thin and is too thick, 
the flexibility of the whole transparent laminated film is reduced, and that hardening takes 
time etc. imitates decline in productive efficiency, and it is **. 

[0027](Stain-proofing barrier) The stain-proofing barrier 8 for preventing contamination of 
the upper surface of an acid-resisting film to the top layer may be formed in the transparent 
laminated film of this invention. Even if it prevents or adheres that garbage and dirt adhere 
to the acid-resisting film arranged in the front face of a display panel, a stain-proofing 
barrier is formed in order to make it easy to remove. It is a range in which an acid-resisting 
function is not reduced, and removers, such as surface-active agents, such as a 
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fluorochemical surfactant, a paint containing fluororesin, and silicone oil, or a wax is applied 
very thinly, and, specifically, a part for a surplus is wiped and removed. Although it may 
form as a lasting layer, a stain-proofing barrier may be applied and formed whenever it is 
necessity. As for the thickness of a stain-proofing barrier, about 1-10 nm is preferred. The 
formation method can use the usual coating method, and is not limited in particular. 
[0028](Manufacturing method of a transparent laminated film) The manufacturing method of 
the transparent laminated film in this invention, It is what forms a transparent oxide film with 
plasma CVD method on the substrate which consists of a plastic film, The mean free path 

(lambda=kT/pipd root2) of the gas molecule of the whole gas which introduced inactive gas 
into the reaction chamber in plasma CVD method, and was mixed with material gas on 
conditions of 0.7 cm or more 5 cm or less. An oxide film shall be provided on a substrate 
and 1.4-1.55 (wavelength of lambda= 550 nm), and surface roughness Ra shall be the 
refractive index of an oxide film not less than 3 nm and 30 nm or less. In the formula of the 

mean free path (lambda=kT/pipd root2) of the gas molecule specified above, in a mean 
free path and k, a Boltzmann constant and T express a gaseous temperature, p expresses 
a gaseous pressure, and d expresses [ lambda ] a gaseous molecular diameter (diameter). 
[0029]lt explains using drawing 7 as one embodiment which is a manufacturing method of 
this transparent laminated film. First, the Webb-like transferred object (substrate) 2 begins 
to wind, and it begins to be wound from the part 10, and is introduced into the reaction 
chamber 13 of the plasma CVD in the vacuum housing 12. This whole reaction vessel 12 is 
exhausted by the vacuum pump 14. The gas, oxygen gas, and helium which gasified raw 
materials, such as a silicon compound of the oxide film of a regulation flow, from the gas 
inlet 15 in the reaction chamber 13 simultaneously, The gas which is inertness is supplied 
to the material gas of oxide films, such as neon and argon, and the inside of the reaction 
chamber 13 is always filled with these mixed gas of the constant pressure. 
[0030]Next, through the reversal roll 16, the transferred object 2 which began to be rolled 
from substrate volume ****** 10, and was introduced into the reaction chamber 13 coils 
around the drum 18 for membrane formation, and it is sent towards the reversal roll 17, 
synchronizing with rotation of the drum 18 for membrane formation. At this time, a 
temperature control is possible for the drum 18 for membrane formation, and the skin 
temperature of the transferred object 2 and its skin temperature of the drum 18 for 
membrane formation are almost equal at this time. Therefore, the skin temperature of the 
transferred object 2 which an oxide film deposits at the time of plasma CVD, i.e., the 
forming temperature of plasma CVD, is arbitrarily controllable. In this example, the forming 
temperature in the case of forming the oxide film 3 on the transferred object 2 by plasma 
CVD is displayed with the skin temperature of the drum 18 for membrane formation at that 
time. As for the skin temperature of the above-mentioned transferred object 2, i.e., the 
forming temperature of plasma CVD, it is desirable to control to a temperature of -10-150 ** 
within the limits. 



http://ww4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi„ejje?atw^ 1/20/2010 



JP,2003"276109,A [DETAILED DESCRIPTION] 



Page 9 of 13 



[0031]Between the electrode 19 and the drum 18 for membrane formation, RF voltage is 
impressed by the power supply 20. Not only a radiofrequency wave but at this time, the 
frequency of a power supply can use frequency suitable from a direct current to microwave. 
And the plasma 21 occurs around these, two electrodes by impressing RF voltage between 
the electrode 19 and the drum 18 for membrane formation. And it reacts, where material 
gas and oxygen gas, such as a silicon compound of an oxide film, are mixed with inactive 
gas in this plasma 21 , and it deposits on the transferred object 2 in which raw materials, 
such as a silicon compound, coiled around the drum 18 for membrane formation, and the 
oxide film 3 is formed. Then, the transferred object 2 in which the oxide film 3 was formed in 
the surface is rolled round in the substrate rolling-up part 1 1 through the reversal roll 17. 
[0032]Since material gas and oxygen join together and it is easy to atomize a silicon oxide 
thin film in a reaction chamber, when an oxide film is formed on a transferred object (plastic 
film base), but inactive gas is introduced into the reaction chamber in this invention, inactive 
gas raises the homogeneity of the mixed gas in the reaction of material gas and oxygen 
gas, discharge voltage is stabilized as a result, and atomization of an oxide film can be 
prevented. And in that case, each rate in the mixed gas of material gas, oxygen gas, and 
inactive gas is adjusted. By storing in the range of 0.7 cm or more 5 cm or less, the mean 

free path (lambda=kT/pipd^root2) of the gas molecule of the whole gas in a reaction 
chamber. On a substrate, the oxide film 1.4-1.55 (wavelength of lambda= 550 nm), and 
whose surface roughness Ra a refractive index is not less than 3 nm and 30 nm or less can 
form easily. 

[0033]As mentioned above, since the generated oxide in which material gas and oxygen 
gas carried out the chemical reaction under existence of inactive gas by the plasma 21 
accumulates on the transferred object 2 cooled by suitable temperature on the drum 18 for 
membrane formation and forms an oxide film, Formation of the oxide film 3 is possible, 
without being exposed to an elevated temperature and extended, and changing and the 
transferred object 2 curling. In the above-mentioned plasma CVD method, The film of a 
desired optical property can be obtained without changing material, since it is wide range 
and the refractive index of the oxide film 3 formed, thickness, etc. can be controlled by 
control of delivery SUPITO of a material gas mass flow and a pressure, a discharging 
condition, and the transferred object 2. As the plasma CVD device 9 used for this invention, 
especially if the temperature control of a transferred object is possible, it is not limited, and 
there is no restriction in particular also in power supply frequency or a plasma production 
method. 

[0034]The raw material of an oxide film evaporates with a fluid vaporizer, and is introduced 
into a reaction chamber in the state of material gas. Oxygen gas and inactive gas are also 
introduced in a reaction chamber. This oxygen gas is bearing a role of reactant gas for 
reacting to material gas and generating an oxide film. Inactive gas raises the homogeneity 
of the mixed gas in the reaction of material gas and oxygen gas, stabilizes discharge 
voltage as a result, and prevents atomization of an oxide film. As for the flow rate (oxygen 
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gas/material gas) of oxygen gas and material gas, it is desirable that it is 0.5-10. If the ratio 
of oxygen gas is snnaller than this range, it will become difficult to obtain an oxide film with a 
low refractive index. If the flow rate of oxygen gas is large, it will become easy to generate 
the particles of an oxide film. As inactive gas introduced into a reaction chamber, gas, such 
as helium, neon, and argon, is mentioned and there is no activity with the material gas of an 
oxide film. As for the flow rate (inactive gas/oxygen gas) of inactive gas and oxygen gas, it 
is desirable that it is 0.05 to about 0.7. If the ratio of inactive gas is smaller than this range, 
the homogeneity of the mixed gas by inactive gas will be raised, discharge voltage will be 
stabilized, and functioning [ prevent atomization of an oxide film ] will become insufficient. If 
the flow rate of inactive gas is large, oxygen concentration will fall relatively, the reactivity of 
material gas and oxygen gas will fall, and it will become difficult to form a CVD film. 
[0035]The suitable pressure in a reaction chamber is 1 or less Torr. It is because the 
problem of the fall of the mechanical strength of the formed oxide film will arise if a pressure 
becomes larger than 1Torr. As for the partial pressure of material gas, it is preferred that It 

is below IC^Torr. If the partial pressure of material gas becomes larger than 10"^Torr, the 
problem that the raw material of an oxide film liquefies in a reaction chamber will arise. 
Since a temperature control is possible for the drum for membrane formation, it can control 
arbitrarily the skin temperature of the transferred object which an oxide film deposits at the 
time of plasma CVD, i.e., the forming temperature of plasma CVD. As for this forming 
temperature, it is preferred to carry out at -10-150 ** temperature. If this temperature 
becomes lower than -10 **, since the refractive index of the oxide film formed will fall, it is 
not desirable. If forming temperature exceeds 150 **, problems, such as elongation at the 
time of the membrane formation for becoming higher than the heat deflection temperature 
of the plastic film of an usable substrate by this invention, modification, and curl, are 
produced, and it is not desirable. The case where the high quality slight also as an acid- 
resisting film which it surges and is not allowed modification and elongation, either is 
required. When the plastic film of a substrate tends to receive the elongation deformation by 
heat thinly with less than 10 micrometers, especially the thing for which plasma-CVD 
membrane formation of an oxide film is performed at the temperature below Tg of a plastic 
film from -10 ** is desirable. 

[0036]Although temperature control of the transferred object was performed by sticking a 
transferred object to the drum for membrane formation, and controlling the temperature of 
this drum for membrane formation by the example shown in above-mentioned drawing 7 , If 
it is the method of controlling the temperature of the transferred object at the time of not 
being limited to this and the film by plasma CVD being formed, For example, it is limited 
[ method / of feeding in a reaction chamber, after making a transferred object into a 
predetermined temperature beforehand / neither / the method of performing temperature 
control of a transferred object by controlling the ambient temperature in a reaction chamber, 
nor ] in particular. Although the transparent laminated film of this invention forms the oxide film 
which is a low refractive index layer with the plasma CVD method explained above, A hard 
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court layer can be beforehand formed by coating etc. on a substrate, and a medium 
refractive index layer and a high refractive index layer are formed by plasma CVD method, 
vacuum deposition, or sputtering process if needed as other layers on a substrate. A stain- 
proofing barrier can be formed in the outermost surface of a transparent laminated film by 
coating etc. 
[0037] 

[Example]An example explains this invention still in detail. 

(Example 1) The device of drawing 7 was used and the oxide film which is a silicon oxide 
layer was formed on the polyethylene terephthalate (PET) film with a thickness of 75 
micrometers which is a plastic film of a substrate. Using HMDSO made to evaporate at 150 
**, using a fluid vaporizer as material gas, gaseous helium was mixed with oxygen gas and 
it introduced in the reaction chamber from the material gas feed port. The mean free path 

(lambda=kT/pipd^root2) of the gas molecule of the whole gas in a reaction chamber made 
the flows of HMDSO, oxygen gas, and gaseous helium as follows conditions of 0.7 cm or 
more 5 cm or less, specifically, the mean free path of the gas molecule of the whole gas was 3 
cm. The plasma CVD device of drawing 7 used this time is a capacitive coupling type, and 
used 13.56-MHz RF power as an RF generator. The feed rate of the plastic film of the 
substrate at the time of continuation membrane formation is 1 m/min. Other conditions are 
described below. 
[0038] 

<Film formation condition> applied power 2kWHMDSO (material gas) 1slm gaseous 
oxygen flow rate 1slm gaseous helium flow 30 ** drum skin temperature for 0.4slm 
membrane formation (forming temperature)[0039]The above-mentioned gas mass flow unit 
seem is standard cubic literper minute. Various measurement results, such as thickness of 
the silicon oxide thin film which is an oxide film formed on the polyethylene terephthalate 
film on condition of above, a refractive index, and surface roughness, are shown below, 
[0040] 

<Oxide film measurement result> thickness 240-nm membrane formation speed 240 nm- 
m/min refractive-index (lambda= 550 nm) 1.45 surface-roughness Ra 10nm[0041] 
<Device used for oxide film measurement> thickness measurement . Ellipsomter part 

number UVISEL™ maker JOBIN YVON refractometry Ellipsomter part number UVISEL™ 
maker JOBIN YVON surface roughness measurement Nano pix maker Seiko Instruments 
[0042]lt has formed on the polyethylene terephthalate film by membrane formation speed 
240 nm-m/min, without the homogeneous film of the refractive index 1.45 atomizing at the 
forming temperature of 30 ** like the measurement result of the oxide film by the plasma 
CVD method shown above. The polyethylene terephthalate film did not have slight elongation 
and modification, either, and was in the good state. 

[0043](Example 2) The device of drawing 7 w as used and the oxide film which is a silicon 
oxide layer was formed on the polyethylene terephthalate (PET) film with a thickness of 75 
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micrometers which is a plastic film of a substrate. Using HMDSO made to evaporate at 150 
**, using a fluid vaporizer as material gas, oxygen gas and argon gas were mixed and it 
introduced in the reaction chamber from the material gas feed port. The mean free path 

(lambda=kT/pipd root2) of the gas molecule of the whole gas in a reaction chamber made 
the flows of HMDSO, oxygen gas, and argon gas as follows conditions of 0.7 cm or more 5 
cm or less, specincaiiy, the mean free path of the gas molecule of the whole gas was 4 cm. The 
feed rate of the plastic film of the substrate at the time of continuation membrane formation 
is 1 m/min. Other conditions are described below. 
[0044] 

<Film formation condition> applied power I.OkWHMDSO (material gas) 1slm gaseous 
oxygen flow rate 1slm argon gas flow 30 ** drum skin temperature for 0.4slm membrane 
formation (forming temperature)[0045]The above-mentioned gas mass flow unit seem is 
standard cubic literper minute. Various measurement results, such as thickness of the 
silicon oxide thin film which is an oxide film formed on the polyethylene terephthalate film on 
condition of above, a refractive index, and surface roughness, are shown below. 
[0046] 

<Oxide film measurement result> thickness 220-nm membrane formation speed 220 nm- 
m/min refractive-index (lambda= 550 nm) 1.46 surface-roughness Ra 10nm[0047] 
<Device used for oxide film measurement> thickness measurement . Ellipsomter part 

number UVISEL™ maker JOBIN YVON refractometry Ellipsomter part number UVISEL™ 
maker JOBIN YVON surface roughness measurement Nano pix maker Seiko Instruments 
[0048]lt has formed on the polyethylene terephthalate film by membrane formation speed 
220 nm-m/min, without the homogeneous film of the refractive index 1.46 atomizing at the 
forming temperature of 30 ** like the measurement result of the oxide film by the plasma 
GVD method shown above. The polyethylene terephthalate film did not have slight elongation 
and modification, either, and was in the good state. 

[0049](Example 3) The hard court layer, the medium refractive index layer, the high 
refractive index layer, and the low refractive index layer were formed on the following plastic 
film base, and the transparent laminated film, i.e., an acid-resisting film, was created. The 
formation conditions of each class are as follows. 

[0050]<Plastic film> triacetyl cellulose 80 micrometers in thickness [0051]<Hard court 
layer> ultraviolet-curing-type-resin PET-D31 (made by Dainichiseika Colour & Chemicals 
Mfg. Co., Ltd.) 
It formed by coating. 

Ultraviolet curing condition 480mJ thickness 6 micrometers [0052]The <medium refractive 
index layer> carbon content silicon oxide layer was formed with plasma CVD method. 
Refractive indicees are 1 .55-1 .8 (wavelength of lambda= 550 nm). 
[0053]The (TO layer was formed by <high refractive Index layer> sputtering. 
A refractive index is 1 .85 (wavelength of lambda= 550 nm). 
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[0054]The <low refractive index layer> silicon oxide layer was formed with plasma CVD 
method like formation of the oxide film of Example 1 . 

[0055]The transparent laminated film formed on the above-mentioned conditions did not 
have elongation with a slight plastic film, and modification, either. The reflective spectral 
characteristic of the transparent laminated film created on the above-mentioned conditions 
is shown in drawing 8 and 9. The reflectance in about 550 nm which human being tends to 
detect was low, and the acid-resisting effect was better than drawing 8 . The spectral- 
luminous-efficacy reflectance at this time showed value sufficient as 0.3% and an acid- 
resisting film. The transmissivity in about 550 nm which human being tends to detect was 
higher than drawing 9 , and nebula was not seen in viewing. 

[0056]A spectral reflectance and transmissivity were measured with a following device. 
Spectral-reflectance measurement Spectrophotometer part number UV-3100PC Maker 
Shimadzu [0057]The thickness of the cascade screen formed in the above-mentioned 
example was set up so that spectral-luminous-efficacy reflectance might become the 
minimum in consideration of the optical property of each class. For example, in the high 
refractive index layer and low refractive index layer which are shown in Example 3, when 
forming each class, desired thickness has been obtained by adjustment of film advance 
speed. 
[0058] 

[Effect of the lnvention]The transparent laminated film of this invention on the substrate 
which consists of a plastic film, Inactive gas is introduced into the reaction chamber in 
plasma CVD method when forming a transparent oxide film with plasma CVD method, 

Because the mean free path (lambda=kT/pipd^root2) of the gas molecule of the whole gas 
mixed with material gas uses conditions of 0.7 cm or more 5 cm or less. Inactive gas raised 
the homogeneity of the mixed gas in the reaction of material gas and oxygen gas, 
discharge voltage was stabilized as a result, and atomization of the oxide film was able to 
be prevented. By this, it is uniform, the oxide film which has the stable low refractive index 
can be formed on a substrate, it can be made to be able to laminate with a high refractive 
index layer, and the quality stabilized in the transparent laminated film provided with the 
acid-resisting function which fully reduced outdoor daylight reflection, i.e., an acid-resisting 
film, can be maintained and manufactured. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** shows the word which can not be translated. 
3. in the drawings, any words are not translated. 
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[Drawing 1] 



[Drawing 2] 
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[Drawing 3] 




[Drawing 5] 



http://ww4.ipdlinpit.gojp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fww..^ 1/20/2010 



JP,2003-276109,A [DRAWINGS] 



Page 2 of 3 





[Drawing 8] 
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[Drawing 9] 
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JPO and INPIT are not responsible for any 
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1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



WRITTEN AMENDMENT 



[Written amendment] 

[Filing date]March 12, Heisei 15 (2003.3.12) 
[Amendment 1] 

[Document to be AmendedJSpecification 
[Item(s) to be AmendedJThe name of an invention 
[Method of AmendmentJChange 
[Proposed Amendment] 

[Title of the lnvention]A manufacturing method, a transparent laminated film, and an acid- 
resisting film of a transparent laminated film 
[Amendment 2] 

[Document to be AmendedJSpecification 
[Item(s) to be AmendedJCiaim 
[Method of AmendmentjChange 
[Proposed Amendment] 
[Claim(s)] 

[Claim Ijin a manufacturing method of a transparent laminated film which forms a 
transparent oxide film with plasma CVD method on a substrate which consists of a plastic 

2 

film, A mean free path (lambda=kT/pipd root2) of a gas molecule of the whole gas which 
introduced inactive gas into a reaction chamber in plasma CVD method, and was mixed 
with material gas on conditions of 0.7 cm or more 5 cm or less. A manufacturing method of 
a transparent laminated film providing an oxide film on a substrate and 1.4-1.55 
(wavelength of lambda= 550 nm), and surface roughness Ra being a refractive index of an 
oxide film not less than 3 nm and 30 nm or less. 

[Claim 2]A transparent laminated film characterized by providing a transparent oxide film on 
a plastic film base with a manufacturing method of a written transparent laminated film at 
claim 1 . 
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[Claim 3]A transparent laminated film in which a refractive index is characterized by 
laminating a silicon oxide layer which is 10-200 nm, a high refractive index layer whose 
refractive index is 1 .8 (wavelength of lambda= 550 nm) or more, and an oxide film indicated 
at claim 2 at this order by 1 .55-1 .8 (wavelength of lambda= 550 nm), and thickness on a 
substrate. 

[Claim 4]. On a substrate, a high refractive index layer and a refractive index laminated in 
order of an oxide film which 1 .4-1 .55 (wavelength of lambda= 550 nm), and thickness 
indicate to claim 2 which is 10-200 nm. Or a transparent laminated film laminating the 
above-mentioned high refractive index layer, an oxide film, a high refractive index layer, and 
an oxide film on a substrate at this order. 

[Claim 5]A transparent laminated film indicated to any one of the claims 2-4, wherein a hard 
court layer is formed between a substrate, and a layer provided on this substrate, i.e., an 
antireflection film. 

[Claim 6]A transparent laminated film indicated to any one of the claims 1-5, wherein a 
stain-proofing barrier is formed in the outermost surface of an antireflection film of said 
transparent laminated film. 

[Claim 7]A transparent laminated film indicated to any one of the claims 1-6, wherein said 
substrate is one axis, a biaxially oriented polyester film, or a triacetyl cellulose film. 
[Claim 8]A n acid-resisting film, wherein a transparent laminated film indicated to any one of 
the claims 1-7 is an acid-resisting film. 
[The amendment 3] 

[Document to be Amended]Specification 
[Item(s) to be Amended]0005 
[Method of Amendment]Change 
[Proposed Amendment] 

[0005]Therefore, when forming a silicon oxide layer with plasma CVD method on the 
substrate which consists of a plastic film that this invention should solve above-mentioned 
SUBJECT, atomization of a silicon oxide layer is prevented, It is uniform and aims at 
providing the manufacturing method of the transparent laminated film which can form the 
silicon oxide thin film which has the stable refractive index, the transparent laminated film 
obtained by that cause, and an acid-resisting film . 
[Amendment 4] 

[Document to be Amended]Specification 
[Item(s) to be Amended]0008 
[Method of AmendmentJChange 
[Proposed Amendment] 

[0008]As claim 5, the hard court layer is formed between the substrate indicated to any one 
of said the claims 2-4, and the layer provided on this substrate, i.e., antireflection film. The 
stain-proofing barrier is formed in the outermost surface of the antireflection film of the 
transparent laminated film indicated to any one of said the claims 1-5 as claim 6. It is 
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characterized by the substrate which even either of said claims 1-6 indicates being one 
axis, a biaxially oriented polyester film, or a triacetyl cellulose film as claim 7. The acid- 
resisting film of this invention is characterized by the transparent laminated film indicated to 
any one of the claims 1-7 being an acid-resisting film as claim 8 . 



[Translation done.] 
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